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[57 ] ABSTRACT 

A lightweight, low cost, collapsible, side-facing seat 
construction for troop carrying aircraft designed to 
attenuate crash load forces in an improved manner. A 
fabric seat sling depending from a support strap assem 
bly is suspended via energy absorbing devices from an 
aircraft overhead frame structure and is supported by a 
simple pivoted strut assembly secured to the aircraft 
?oor structure. Shoulder and lap safety belts are se 
cured through the seat by tie-down straps angled out 
wardly from both sides of the seat directly to the air 
craft ?oor for increased occupant safety and anti-sway 
resistance. A minimum of rigid, heavy, relatively ex 
pensive compression-carrying structural members is 
thus utilized in this unique seat while providing maxi 
mum comfort and safety to its occupant. 

1 Claim, 7 Drawing Figures 
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CRASH LOAD ATTENUATING-TROOP SEAT 
STATEMENT OF GOVERNMENT INTEREST 
The invention described herein may be manufac 

tured and used by or for the’ Government of the United 
States of America for governmental purposes without 
the payment of any royalties thereon or therefor. 
This is a division, of application Ser. No. 354,425 

?led on Apr. 25, 1973. and now Pat. No. 3,868,143. 

BACKGROUND OF THE INVENTION 
This invention relates generally to the ?eld of chairs 

and seats and more particularly to an improved crash 
load attenuating seat. 
Energy attenuation as applied to personnel in aircraft 

‘crash situations is accomplished by decelerating the 
personnel at a slower rate than the surrounding aircraft 
structure, meaning that the seat must be free to move' in 
the direction it is being decelerated. The seat must also 
contain an energy absorbing device for controlled de 
celeration. Existing troop seats provide relatively little 
personnel survivability features for aircraft hard land 
irigs or potentially survivable crashes. Weight and cost 
restrictions have prohibited the use of stronger troop 
seats or energy attenuating troop seats of conventional 
design. The prior art reveals several types of seats in 
cluding some which are completely non-rigid and col 
lapsible but do not contain energy absorbing means or 
integral seat tie-down into the structure producing 
increased stability, and‘ others which have a rigid seat 
pan hinged to the structure and energy absorbing 
means but also lack integral seat tiedown. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general purpose and object of the 
present invention to provide a novel, improved, light 
weight, low cost crash load attenuating seat; It is a 
further object to provide a seat having improved stabil 
ity in all directions due to integral tie-down into the 
structure. It is another object to provide a seat having 
simple and inexpensive energy absorbing means. 
These and other objects are accomplished according 

to the present invention by a seat comprising a fabric 
sling suspended by straps at the front and rear from a 
beam pivotally supported at its ends by an aircraft 
structure. The seat sling comprises an upper and a 
lower portion for supporting the back and buttocks, 
respectively, the lower portion being looped around a 
spreader tube for shape retention of the fabric sling, the 
tube being pivotally connected at each end to respec 
tive struts, pivotally and slidably mounted to the floor 
of the aircraft for freedom of lateral movement and 
seat stability in the vertical and fore to aft directions. 
The spreader tube is further stabilized by a pair of 
hold-down cables connected to the ends thereof and to 
the floor by quick-disconnect ?ttings. A lap safety belt 
is secured through the fabric seat pan to the floor of the 
aircraft by safety belt tie~downs for seat stability in a 
lateral direction. A shoulder harness is attached at a 
lower end to the safety belt and at_an upper end to a 
rear suspension strap. The suspension straps are at 
tached to the overhead structure by a compact wire 
bending type energy attenuator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational view of a troop seat 
constructed in accordance with the invention; 
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2 
FIG. 2 is an enlarged cross-sectional view taken on 

the line 2—2 of FIG. 1; 
FIG. 3 is an elevational view looking in the direction 

indicated by the arrows 3-3 in FIG. 2; 
FIG. 4 isan enlarged fragmentary side view looking 

in the direction indicated by the arrows 4-4 in FIG. 1; 
FIG. 5 is an enlarged fragmentary detailed view of 

seat spreader tube and associated parts, the view being 
taken as indicated by the arrows 5-5 in FIG. 4; 
FIG. 6 is a cross-sectional view taken on the line 6-6 

of FIG. 5; and 
FIG. 7 is a cross~sectional view taken on the line 7——7 

of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT‘ ‘ ' 

Referring to FIGS. 1 - 4, inclusive, aseat 10_ facing 
transverse to the direction of motion, in an aircraft is 
suspended from an overhead beam 11,‘ such as an I 
beam, which is supported through respective openings 
12 and 13 in aircraft frames 14 and 15 ona bulkhead 
18 (FIG. 4) by a pair of support ?ttings 16 and 17 
attached to the ends of beam 11. Fittings16 and 17 
allow beam 11 to rotate and align itself with the load, 
preventing a moment from being applied to frames 14 
and 15. A pair of clevis brackets 19 and 20 are appro 
priately fastened to beam 11, such as by welding, pro 
viding overhead support connection points for seat 10. 
A front support strap 21 and a back support strap 22 on 
each side of seat 10 are sewn together at their common 
end 23, which end is loopedthrough openings 24 _in 
respective attenuator assemblies 25 and 26. Assemblies 
25 and 26 depend from brackets 19 and 20 respectively 
by tensioned guy wires 27 and 28 which are looped 
around quick-disconnect or pop pins 29 and 30 slidably 
inserted'into brackets 19 and 20. portion 29 and 30 can 
be easily removed to disconnect seat 10 from beam 11 
for storage or for ready access to a window or escape 
hatch through bulkhead 18. 30 
Referring speci?cally to FIG. 2, wherein the coopera 

tion between wire 27 and attenuator assembly 25 is 
shown in greater detail, wire 27 is bent around rods 34 
and 35 juxtapositioned in a horizontal plane in a cross 
over or ?gure eight pattern. The respective ends of wire 
27 ?t into a pair of pockets 31 and 32 sewn into respec 
tive straps 21 and 22 to guard against the ends possibly 
injuring an occupant in seat 10. Energy is absorbed by 
doing work in bending wire 27 over and under rods 34 
and 35 upon sudden impact loading in a vertical direc 
tion. Compactness is- accomplished by utilizing a single 
axis for wire to make a double pass. 
Referring now to FIGS. 1 and 4, seat 10 includes a 

fabric sling 37 having an upper portion 38 for support 
ing the back of an occupant and a lower portion 39 for 
supporting the buttocks. Sling 37 is preferably made 
out of nylon, canvas or any other appropriate ?exible 
material. Support straps 21 and 22 are sewn or other 
wise suitably connected to the respective upper 38 and 
lower 39 portions of sling 37 on both sides for vertical 
support. 
Referring now to FIGS. 4, 5 and 6, front support 

straps 21 are respectively attached intermediate their 
ends to the ends of a webbing 42 connected, such as by 
sewing to upper sling portion 38 across the top edge 
thereof. The bottom ends of straps 21 are respectively 
looped around an opening 54 in a ?tting 55 rotatably 
?xed to each end of a rigid spreader tube 50 as shown 
in detail in FIG. 6, and sewn. Back support straps 22 
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are respectively attached intermediate their ends to 
webbing 42 at two places intermediate its end, such as 
by sewing. 
A lap safety belt 40 is fastened to the lower end of a 

shoulder harness 41 by some convenient manner, such 
as by sewing, the other end of harness 41 being at 
tached diagonally across seat 10 at the upper end to 
one of the back support straps 22. Belt 40 is continuous 
around lower sling portion 39 and is attached on either 
side through respective buckles 44 and 45 to respective 
tie-down straps 46 and 47. Straps 46 and 47 are con 
nected at their respective one ends to fittings 48 and 49 
attached at oblique angles to the aircraft ?oor out 
wardly fromzthe sides of tube 50 an amount sufficient 
to_provide anti-sway lateral stability in the most likely 
direction of impact, the direction of aircraft motion. 
The other ends of straps 46 and 47 are connected to 
?ttings 65 and 66'attached to the aircraft ?oor directly 
beneath the ends of tube 50. By securing safety belt 40 
directly to the aircraft structure in the manner de 
scribed, rather than simply to the seat, increased occu 
pant safety is achieved. In the present con?guration the 
entire seat including its occupant is restrained from 
lateral swaying motion upon crash impact in the for 
ward direction of aircraft motion by the outwardly 
angled floor tie-downs. By simply attaching the lap and 
shoulder safety straps to the seat, as in other conven~ 
tional designs, the seat has a tendency to separate from 
the structure and become a dynamic missile with its 
occupant still fastened therein. The present unique 
configuration therefore provides a definite improve 
nient over conventional design. 
7 The forward end of .lower sling portion 39 is looped 
‘and sewn together to form a passageway for accepting 
spreader tube 50 having a rigid thigh pressure pad 51 
integrally attached thereto in some convenient manner, 
such as by welding. Referring to FIG. 7, the details of 
the manner in which fabric sling 37 is looped around 
tube 50 and pad 51 are shown more clearly. Separate 
layers 52 and 53 of fabric are looped around the combi 
nation of tube 50 and pad 51 and are joined together by 
sewing in lower portion 39 area. 
Referring now to FIGS. 4, 5 and 6, tube 50, and thus 

sling 37 attached thereto are secured to the aircraft 
?oor by straps 56 and 57 which are looped and sewn 
around openings 62 in ?ttings 55 at the respective one 
end of the straps and at the other end around rings 58 
and 59 pivotally secured to any conventional quick-dis 
connect ?ttings 60 and 61 removable from the aircraft 
?oor for easy stowage of the seat against aircraft bulk 
head 18. 
Referring to FIGS. 1, 4, 5 and 6, rigid struts 63 and 

64 are respectively connected to each end of tube 50 
and pivotally connected to the aircraft ?oor through 
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?ttings 65 and 66. Conventional ball and socket joints 
are provided at the connection of struts 63 and 64 to 
the ?oor allowing seat 10 to move freely sideways. 
Upon crash impact, seat 10 is free to move downward 
and forward under crash impact loads and accelera 
tion, rotating in a counterclockwise direction about 
struts 63 and 64. Referring particularly to FIG. 6,,strut 
63 is connected to one end of tube 50 by a clevis fitting 
67 fastened to tube 50 in any convenient manner, such 
as by bolt 69 and nut 70 and fastened to strut 63 by bolt 
71 and nut 72. Strut 64 is similarly fastened at the other 
end of tube 50. ' 

Some of the many advantages of the present inven 
tion should now be readily apparent. The seat is light in 
weight, much of the heavier rigid frame construction of 
conventional troop seats having been replaced by light 
weight ?exible webbing and support straps. Lap belt 
and shoulder harness loads are carried directly into the 
?oor structure rather than into the seat structure for 
increased occupant safety and anti-sway stabilityjinthe - 
direction of aircraft motion. Additional stability in the 
fore and aft direction is afforded by securing both sides 
of the seat 6 to the ?oor via pivotable struts. The design 
is low in cost utilizing relatively low cost fabric versus 
the more costly fabricated metal parts, and a relatively 
inexpensive energy attenuator. S'eat integrity under 
crash loads is improved by reducing crash impulse 
loads by as much as 60 percent both due to the method 
of suspending the seat from the aircraft crown structure 
rather than supporting it on the ?oor, and the particu 
lar type of energy attenuators used. 
Obviouslymany modi?cations and variations of the 

present invention are possible in light of the above 
teachings. It s therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as speci?cally described. 
What is claimed is: 
l. A shock absorber of the metal deforming type for 

use in conjunction with a strap-supported troop seat to 
absorb sudden impact comprising: 
a hollow housing having two opposed openings 

thereto; ' 

?rst and second rods spatially separated and laterally 
positioned between said openings and secured at 
their ends to the interior walls of said housing; 

a shock absorbing wire bent back upon itself near its 
midpoint and formed to connect to the aircraft 
de?ning ?rst and second wire halves, said ?rst and 
second wire halves each weaving from the mid— 
point into one of said openings around the distal 
sides of respective ones of said rods, crossing be 
tween said rods, weaving around the distal sides of 
the respective others of said rods and out the other 
of said openings. 


